and C6 linkers for 3'-and 5'-ends and reacted with succinimidyl esters of AL488 and Rhodamine Red, respectively, were purchased from Japan Bio Services Co., Ltd. Peptide nucleic acid (PNA) including N-terminal lysine bound two palmitoyl side chains via amide (PNA_C16), flavin-tethered PNA (Flavin-PNA) and AL488-PNA including C-terminal lysine bound flavin and AL488, respectively, via amide were purchased from Panagene Inc. The solution mixture was adjusted to 250 mM sucrose, 10 mM Hepes and 10 mM phosphate buffer (pH 7.0) and used as GUV buffer. All used chemicals were of high purity grade (> 98% or HPLC-purified).
Synthesis of 7,8-dimethyl-10-(ω-Carboxyethyl)isoalloxazine. 7,8-dimethyl-10-(ω-Carboxyethyl)isoalloxazine was needed for the synthesis of Flavin-PNA. We synthesized this compound from the following three-step reaction against the reported synthesis through four-step reaction. 
